







































TABLE OF CONTENTS 
LIST OF FIGURES 
LIST OF ABBREVIATIONS 
LIST OF APPENDICES 
 
INTRODUCTION 
1.1 Project Background 
1.2 Objectives 
1.3 Project Scopes 
 
LITERATURE REVIEW 
2.1    Robust Control 
2.2    Modern Control Theory 
2.3    Chattering Problem in SMC Systems 





















































2.5    Apllications of the SMC 
 
RESEARCH METHODOLOGY 
3.1    Project Methodology 
3.2    Chattering Algorithm Elimination Design 
 
SIMULATION RESULTS AND DISCUSSIONS 
4.1    Controller Design 
         4.1.1    Stage 1: Design of the Sliding Variables 
         4.1.2    Stage 2: Design of the Control Input 
4.2    Inverted Pendulum Dynamic Design 
4.3    Simulation Setup 
         4.3.1    Switching Function 
         4.3.2    State Space Model 
4.4    Simulation 
4.5    Results 
         4.5.1  Chattering Elimination Inside The Boundary  
Layer 
         4.5.2    Multiple Types of Disturbances 
           4.5.3    Error Convergence Inside The Boundary Layer 
4.6    Observations and Discussions 
 





































































SMC with chattering effect 
Boundary layer enclosing sliding surface 
PID controller block diagram 
Fuzzy logic controller 
A typical neural network controller 
Block diagram of missile-target interception 
Flow chart of project flow 
Regions of SMC 
Inverted pendulum dynamic system 
Main system 
Sub-switching function system 
Sub-state space model system 
Chattering elimination inside the boundary layer 
with state-dependent boundary layer method 
Chattering elimination inside the boundary layer 
without boundary layer 
The outputs of the system with d1(t) disturbance 
The outputs of the system with d1(t) disturbance 


































Error convergence inside the boundary layer by 
using state-dependent boundary layer method 
 Error convergence inside the boundary layer by 

































Artificial Neural Network 
Fuzzy Logic 
Multi input multi ouput 
Processing elements 
Proportional-integral-derivative 
Single input single output 
Sliding Mode Control 






















A State-Dependent Boundary Layer Design for 
Sliding Mode Control 
 
 
PAGE 
 
 
52 
 
 
 
 
 
